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Abstract of J P8321 480 

PROBLEM TO BE SOLVED: To more effectively 
and economically conduct cleaning of a 
semiconductor substrate than the wet cleaning 
method of the prior art, which uses a large 
amount of cleaning agent and pure water for 
rinsing by utilizing aerosol. SOLUTION: When 
aerosol which is mixed with fine particles 22 
partially frozenoAr. Cp2 . HF, water and 
ammonia, etc., to the gaseous element 29 Is 
blown to the surface of a substrate 14 to which 
foreign matters 10 are adhered. Some of the 
foreign matters 10 react with a part of the frozen 
fine particles 22 to produce volatile reaction 
product 18, some of the foreign matters 10 
becomes non-volatile products 20, and some of 
the foreign matters 10 become vaporized to 
become a gas 28. Moreover, some of the foreign 
matters 10 given motion from the frozen fine 
particle 22 and are then flicked out from the 
surtace of the substrate and are then carried 
away by the flow of the aerosol. Thereby, the 
surface of substrate 14 is cleaned. Moreover, in 
order to accelerate the reaction of foreign matters 
10 and the frozen fine particles 22, radiation of 
ultraviolet or infrared light beam 40 is very 
effective. 
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(2) 

J 

m^m 2 1 ««^jii«o-si5cDiiS3£s n&ffl«©s 

ffl31»3il®W«lSf5Jfe«i®^iafc«j(&r-5XS<i:, 

fSiU^mikm9im\z^is. < t L^^i^© 

[0 0 0 1] 40 

[0 0 0 2] i»igS«:^^'J, ^ 

U>h[51K> h • /t:^i;i'*^g@, :fei):;CD- 

ViTfe, lHl«S©«:l^Btc;te0 5-5ei!Ta&^. 
[0003] 59 



#W¥8-3 2 14 8 0 

2 

[tje*©ft*fi] #3^^^:x^^cfe^>TliI8S©®!ffl^fc*^it^ 

I ClC^«:RI*^tJ3-5S/h*5S!!/'^-5^^i5'Jl'© 

-f X«S£#©# < ©i!fe#fife^l5©K^*tg;^ *ja;tTt/i«. 
;E<«B$nTViS««PtJ;«t, »f^:/n-fcx©XI!l 
it±y^-]f-i >)V—)V<r) 1/10 w^-^'— ©s«i;*l** 

*B5i!t#::^o-tX-e0.03/ini©iJ--i'X©S 

[0 0 0 4] ip^*iitti^fe?STtt. *iiff«feM»a$B«, m 
v»*««!)*fcttKfl:4&©«afi^^ss««i*ii§E*-r2.fc 

«>lca«yiKiaS:^«©J8i-f:t>»fi*'f'-CfflViTViS. 

a^, ;ine.©gfef*>'X5^Af tt, siC'?>g^±-cBf5£ 
©fllSTVi < 'z>i}^<nm{^mwm\zi^^) n >'i7x— 

s-r«)ig5.i!*tfes. ^<r>m<Dmm<Dmm.\z\-mm(D^ 

flfi75:lSIJK©«gffl«*ffli«-r-5fc*lc:. tm9m.\zm':5< 

i^Tjtt, WL{^^wmi)^^3^-i\^m±.\z:^^v-(mzm 

[0 0 0 5] Siaic;^oT, fflS;'^>^i5fe?^©^^©j; 
S 1 7; y ife#©i5fc j^fR©?Ba*ti!>;fa: t V» 3 »a & 

ffiv'x-;/ hi!t^t)&t»^>. 3HR©ll«i^^SffifflJcJ;^S 
flJfe«i!fej*}«**ttWlcH^-r -5 t C J: -D x©*»* 
;:©:^riS«*ffiiJtityn-tx©axK**^a: 

[0 0 0 6] ^;X-Att*tft«ttC®2 5¥M3fi:«e9»C 

t>»a©«5#;^fe©-o»RCAj£T, c©:;^i*-ett':r 

x-/^tt»as©^l^^©4'fcJBJ^!:sa*n, a-5^>< 

*3n^, RCKmw&oiRnm^mi A\z7hTo m 
2 5tt©c7x-/\*jR$-r -s^-fes/ h^mm<D'^ 

[0 0 0 7] «c»xe«'>x-A§Sf^:7'a-tx©:^-7'n 
•tXX7^-y:/©3 OXJCffiSU i9tmz±A<DWif. o 
X-/\{cr>#«l 0 0 03!fo» tisi«*<?B»3ns. 
S»'J>X©«SS«l£«L;a:ttn«*^-r. "'i;*- 
^'v-ir" ^m)^tztb\z^mm.^hhX^ 'J':fa\l)V 
T)VZ3—}V (I PA) 7&t J; < «et>n-5. Z.<r>7 
lfl^ltmmzM9m^^7L^, U&*»^t, ::©;&&« 

\z. ^mzm^^m^^TL^, 

[0 0 0 8] 
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3 

lEittti* ffi '^fr b U i: I i 5 5fi V » Sa*^ * o . 
[0 0 0 9] 4:%t|Q$ 

•r-5. 

(0 0 1 01 H^-f7-fxroxrDy;Hi*¥cora^M 
tt#{tffi*3nT^fc. Swain e.« (5lffltCJ: 

D 0 Ans*fflf#l1=«5. 125. 979 

'^P^i $ It /h ^ ;^c=Kfl2^^«l:^&}^^-r -s -3 

10 0 1 1] Levitt mm\z.ii^immm^\zn.^>jx 

4JkH!^llFll5.009.240 ^{C*V»T) 5k©5e^S-y->H 

>H3^7Xhbf§jfe®&i»*-r-5. «ofc*tt^5!-r 

[0 0 1 21 ffifi®OHft:7Jl/=f>*fit^<0X7D\/JP>b 
S««®©«cit«CfiefcnTV:>-5. McDermott 614 

9,028 ^t5RHi|*fFSS5,062.898 ^JCiSV^T) , 7;Prf 

>-^*r^«£&figs, Hfl:$-ii-itiST;n^>Kf^cDXTP 
»6nfcxTD'/;i/tttt»^**<!!)r>x— A*B»cifi 

[0 0 1 31 *waiS'i'rtt, "i^'^-inrvsu-v^ 

^>COi!>!ft< SETijifjl 10° K*SI<DSSft; 

a*, *fcttpi^'» «S (Ig^, ^fc^ 

CO 0 1 41 »«t^^«5jtX7PV;K0}gi«;ctta>!r©'fb 
^4fe*tfltt)nTli-B. OhmoriStt (SlfflJ^J: 

D*M«5SflrSlDAnS^KS#flF^5. 147.466 ^Icis 

e. A 6 nfcjtietii^©x7 a vjv^m v» -s^ESci^ 



(3) #HJp8-3 2 1 48 0 

4 

7U:t>l 1 3*tft«. 

[0 0 151 SBsaa©j^^*±tfsfcje){c«iii-3tiSi^£ 

nrVi-S. fetAfJ, Endoett (5lffllCj;D*?gai«tf 
fC«tDAn%*HWfF»5. 081.068 ^K^feV^T) ifiS^b 

^TV)^. 18 0 nm;5^& 2 6 0 nm<0&^^m<D 

[0 0 1 61 c<oacot!fc}t*stt*«e«sa**«s»e 

[0 0 1 71 

[0 0 1 81 2^5!?g©cioS8^tcJ;SS^JS«idtt, :*oJ: 
■5Ja:#®<Dlo£i±S:{i^SCt*«TS.S.. 

Jc+ii^i^^KiSiftfi* o TX7 n ^/;i.*?Sf&*fcttS 

^«o^:^^&:l^Wlt^s^»T"bls^*n*:^ifaos'lfes^6; 
li«'vis^t^«:«^i^■r•5xs&#^-ct>J;^>, 

ffiSttSSO. 17I;M4cm' fCKlt3n-&cod*fiF* L 
<, S 1 c m» O®tt*tJ;0»*LVi. XTD^ 

[0 0 191 z.<r>:HWit. ^i^\z.WM^m.W^^x.7.n-j 

ti. ifflgViS{£c««<Ofiad<««©i:3&lR]®fia»c^U 
v^«-&tt, S«(D^^jii»t^je:^jtg(lcetU$n-&J:3(r 
S^««<oSiSti:;^iS»c^* LSiS&:3^lfli less* X* ^ 

[0 0 2 01 Si£:®i^*x++x>ii'L;ic*texrDv/ 
50 ;l'a:ii{{^*%fii6()(CPI&-r-&A'. »-&l'W4S!E{^*]lfi26() 
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(4) 

5 

A«. 5lJ'»ti!!«|lig©«-&Vi-Tf) tbTiamLTfeJ: 
[0 0 2 1] S'»i:RI&«I©Sl6;*$eciEifr5&» 

2 4 8 nm©iSS©3tS«goTt>J;Vi, 
[0 0 2 21 ffiflttt. HF^X, -iV':fu^)V 

"b 1 S CFM©dK«) Ti««i:*«*&-ra©*«»*LV>, 

iJ-i" X\t 1 i&^&li. 0107*^ ^1010 ©Ig^ «:^tr ^ 
J:3fcjl«Sn, Ild-C^llTttO. lmev*»60. 
0 1 e V©W©^J%X:^i;l/^— &l#^TVi-g>) , X7D 
y;i^^tt2.000 cm/«>i:30,000cm/»©m©iPJ^ 

3i«T?a!»ic«^s-a:«©*w*L<> s&jrs.ooo c 

m/g>a:10, 000 c m/|}>©m©5Fl^jg«*^ J: D if * L 
v^. *sSIJIM-rfi. x7P»/;p«ii^©3^Slifl:ftJoi:- 
S;^ti8SJ;0±t?. »«*ffi:3lt.5*i-€-n©&-5MSJ: 
?)TC&S*5tca^©*t»*LVi. il>;a:< tfeSJi^W 
tj«i!gbfcx7Dy;ufiSr^i:UTtt, y;p=f>. — K^t 

iKsfl. HP. :fea;I^7>^X7i¥©jfc^igj©lr3JK 5(7 

[0 0 2 3] ft-^s'i^bvisgn^g-cK. SR^^^i^-r-s 

©diffSLVi. XTPl/JWtft!gHcietasn 
&«Cl!g**:«fti|i&-r-5X5^y:/*H!J6-r«. :3>;5:<tt> 
aS5i-«lfebfc«lr^©iJ>;4< tfe2aS©X7D\/;i. (fc 

[0 0 2 41 E«*riJ4&tt^?X-A«ffi©S3H*»&»* 

*n-5;it*^ijj>®t?, tztxii. R^^gc.mm flits n 40 

l>^ffi©®«K:/1— v';JtfXS:)SeL.Tt><tV». -'I— >?:itfX 

iia3a^tti^»©wiiS*«^;a:ir»^^*#w;te}gttA«»* 

[0 0 2 5] gijW-ieWJSIgmTtt^lgl^tt. Sfit^B 
l»©-SE©l8:t $ nyi:MIS©;Sfe:^l^lC % ■&«19^1^© 

5£$nfc®ffl©SJ&M«l^©«flBS#i*H8*ifL, WIBS 
i6;#j*«WESi|!)tS^6bTSJt:5fe^'»&Jgj«-r.5©Sr<S 
]i-r«XS^:. atrS<«^g([|BiS{^©l9tcffi^6«);^Mi!i 50 



!|^Msp8-3 2 1 4 8 0 

[0 0 2 6] *^W©^©S8^illC±«||Jfi^JtCtt^©J; 
•5-4!|$Si©loeA±*<i^SCltdtT€r<5. 
(agltatioD ) ©XT^y^Ktt, r)S«S®*» 

•5:it*«Sasn2)©*i»*bv^ S!t»fti$©X5^'y^ 

\z\i. ^m(r>Wi'&-^ntzMm<Ds.ii&m.mz(>is.<t%m 

5^WJC«ilS IxfcxTn &«ai-r-5 XT- y "^im 

■&$n«.©*<iif*LVi, ii<*^&««&-r5X5^5/7'»c«, 
scs«i©iB:t s nfc®«©s*5«i«'vi«*i^&'!aa-r s 
rt3ift'a-&*ns©*«»4bv>. RiSffi«©m«itt#!i 

0. 17554 cm' SSKl|i5lcm* ©M 
ffi^O^JcOif^bt'i. xTnyjUSaxTu/T'JrH, ffia 
nfciE^M«'\©X7 D V/Jl^^©i!tad«^# 
3Fn-5©*«»SLt». S«I&diE»fc-»C»ft!feS1i-Sfc 
* lc8S'»:©85ntCjt>f L-T»S**X ■\' := > 5^3 tl-5 ©*5 
jff^Lti. S«®X^--vx>i^ttgS#:©tSEn?£@jebft 
-a-Tfr^-S. S«tt«{{*:© 

[0 0 2 7] <^a;ftS8«Ttt*^Wtt. K-ffc^teitS^Sb 

•r.5«J«:€:5!l3a>l**©Kib:«b®©^SJC#ti|i&U. Kftife 
Bic^fj:< <i:'b«»5i-e«Hcj««SbfexTD\/;m^*ieai 
S*£:^^4&©l***3itfl;-r-5rttcJ;OHiS«5*^lt 
^ttHtSI&rs©«<SJi-r-5X5^-y:/S^tf, 

ffi ©K<b!fe» *<2ia-r s ja^ij «iiRf m7j« * -5 , 

[0 0 2 8] i^%^<D^<DlSM\Z^^^mm\t.^O>iio 

ot:-r«i&3ns7KSim©Ji-&«&*-&ti. i!sa$ns^i> 
ft < t feSf4J-« titijgs n&xT D tt, yji'ri 
^ja^Fs-a-g-rs^td^jf^bii. 3ie*sa3ffiM*©»^fc 

!Kj®lcflS*f-r-5)©*«i!f*bt^. fct^«. -Kfl;^^tc 
J: o XKiRS nS0^^1-^Srjaii*tl^©Kft:iaS©M*S: 

7 o-cts o'c®m{ci»j#-r-5fc«e)ic^it-e^-5. 

[0 0 2 9] ilS^<l»@At^9$n^«lT, 

*3nfc->Un>^niC^3efl::tfX 
fctt=*^ir'J7^xf©#«?HFS^®j) *t^€#it6n 

[0 0 3 0] moymfiismm-r*\ti^fim%. ^mmvkm 

t L TSiS*«<gj* J^J«-r ^ ± ICS*? nfcSlE: 
(fctAfS, 2 0 0'C©lfiS!l:<fX) *^*-r^SS«^S; 
S&9^lli©^ill?^^©Jiiaic#^il&b. 

fs.<iz^u^m\z^mvti:iiTu-/)vi&.T^^mv. s 
n^o&iSii-r^xT^-y T^s-^tj. sfi«ffl©^jsf5as 
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(5) 



«fPB¥8-3 2 14 8 0 



8 



to 0 3 1] 'i(Dis^mz^^mmm\t:A(o^bi3.fm<D 

CO 0 3 2] t>'5— ogiJcO^fti/Srli^Ttt^SgBJtt, * 
[0 0 3 3] ;i©IBS{Cj;S||Sfi«B|ttJ*:0DJ;5JS:#a® 

1 •:3fit±s«;i#-5. msM&^mi 0 oic^-cjassft-r 

0 n m£;±OS?^® S: WtSlg^a^iKl ICfiSlt-r CD *>» * 

R oc exp(-c»/ 
Wit K A ^ SJSffiii :/ D -fe 7. ©KiS 3^ S^^iJtW ^?ga! 

Jf-SCtdt-c^, aSrEt5i7n>:t— y-©gffilCl¥Vi 
i; T "b "5 x-/\:^ft;©5as S; «fc D ICff 5 ;i t 



* [0 0 3 43 *»§g©^lJJSi^c^i;^l:©J;^/S:fe©*ta&S. 

ffi©:<JXT«^at--5S«TJ;Vi. :tfXiiSa;{i«JttSE«;^< 
T, EJSas©Jg«V'^;u<&±tfs;:i:*tT#s, — 
» S Vi« J; 0 S*©Sl6:»c:fett-5ilfll^Sk?feWr -S* 
-a-, ^ntJ;DKJS^Mt±:!tfxis5«©P:J&STtf e.n 

x©*fllUc J; 0«!ia^©S{cJt'<T'i'x-A©^g8e53j^ 

14®©aiS*«(St^©TR5E:3i«©jtv^« J: D © 
\z.n.^. JK#W»cSi4<fc^nfc:^n-fext>ig«Jc^>x- 

[0 0 3 5] SJ«C«J|?*SS«tS©/>aB53'tC®:e-r-5 
j:©-»tt»S«»-CttfB!»»ztt*ST?$;a:V»U, >i^x 

- A^^T-eilCf^fflt- ^.T'D-feX * ■P -5 r t 

Sl&TS^^WlCStt^bSn-tbTSlSa* (R) 
iD ms. (T) fcJijBcH»Wt'fe#-r.5>*e«. J*:^{^3^-r 
<*:5K, ia«*«t)-rA»fc^t>Si:S«±©Rjt6:j^fl|*ifi: 

[0 0 36] 

Kb T) - (1) 

[0 0 3 7] *^?lttiS«^TTSISS$n. eE#©!J^^ 

JO 

[0 0 3 81 2t=»§l©«&©1*a^*iJjiStteAT©iJiMti' 
W A:^^ 5. 
[0 0 3 9] 

[si?s©*M©j&fii] 0ifcotiT3i?g-r-5t, ai&i 
0 3(ii!<'r. ^mu 

;k :fe*y;|tiR?5:a:©^«!^ :*3<kC^«W tt. SlS 
'Kl*^*-r^«S«^ 1 6 * 
S<l^©S2Z(Cd(l&L.Tj^£l 4©^M1 2d>e[^£;$n 

S^USt>©*S«$n«.. SiE^^it&ICtttifEtt©*) 
© 1 8 t>*n«. #»fgtt«a!|!j2 0 iP';a:< i 

[0 0 4 0] wsMm*^^w>m^^^\z.^ 

i^-r-5)fci*ictt> si*:®©ft;#e<jfPffl©*-rtt7ici-5>-t? 
cintt^?s:<tt>g5i^wc«#»ss<4aeia©* 

50 %SIS1»T(r»-&|l4^^:Sl£:«b^:©Kf£:£«j!i$-r'&. 4^ 
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9 

[0 0 4 11 X7Dl/;i.S?^2 2«»<»*fcttSie^« 

[0 0 4 2] c:®e^$nfcX:^i;U:^i-;<|t*Ba{Ci£-ne. 

&ffif$LTVi-5#«x^;i'=^i-s:±ii!n«, mmAMm 

2 4 ttSH75^ &«SC^E n«.. XT P ^/^I'S^- 2 2 

* fc tt^iS±«)<»iSI X7 o yjl'tftTtt*® 1 

2©^ffl*>e., 7'D-feX*fr{Cj;0, )fe^2 6<D}g-C» 

[0 0 4 3] H2-2CJroViTSl?«r«t. SSfflS 

n>«^X-A) CD«ffi 1 2 TJ^^J- 3 4 Kft; 
a*) *#tJS*ii:«*SEi 7»riRi*>oTl£»-r-5. 02 A 
fc^-r J: 5 fc» S^l* 3 2 ttiaS^)- 3 4 tS^SbTRffi;^ 

0 *}g^Sbfc 0 , ab-5 ^ittSiKK^fiPtc-rk^ife 3 6 i bX 
5£t)a*n.5C:tfeab«. BI2BlCt>ViTlftWr«t, 
xTny;i.«i^ 2 2 ttaSJcttSiSffilS 1 7 Srg5«lii 

& t s«s 1 0 mmmm«^ 2 4 axy □ y 

Ts««MA>^mja-rs (020 , 

[0 0 4 4] *^?«#e.ttX7'Dy;i^^2 2ttS'fei: 

^. Sit&JC«^L.Tli-5X7 0V^;i'«t^^ttS#I®^®Sr 
a< b, S>6:ic«Bj^*S«5©*^a®«&ii:*:$-&, -en 

lS14S«!jt»ffl!bT, R*S«JtS«&®M(DSiS:36i?,^i; 

[0 0 4 5] 01 icoviTSr/ie^^t-^*^, ssffsshi 

s«^®©i!t^l^snfc66^^■3 o©«ja*^e-eti6.<Di9jii 
«i&iiSia-r-&. sgft^dsm 6^€.rxirx7o'/;i'2 10 



(6) f#M5F8-3 2 14.8 0 

JO 

afflSSi)- 2 9 f4S«^M{C«^bS &{r^SSS«»?bT 
8Kn«fVilft#B3 8*JgJ«-rs. -jRJCtt, S«J»{tt 

**<Eji-r-5fcj&;ciixTDVjm^2 2 tssfrssni 

6 CDSJK^ijlii^^B 3 8 *«i»f b/5:ttntf/5:€.*ti. 
[0 0 4 6] ^<Da^X»:jl4lb^#j$%1$Se4lr%;|g%£ 

«t^2 2«+i>;&:«itS:feoT«[^®{rSSU S«± 

[ 0 0 4 7 1 H 3 tc:3V»TSiWr« a-* © "«c^l^«l 

tt. xTay;i/«i^ibfc»3©4}-^*&ttig^©jp^»: 
(X7 n »/;P3K^ ©ipi^-th-f X©»gO 45 J:i;xT P 
)Vn.=i-<r>^=f-^1t\tM=^-^tcLK><DW-^:iL^}V^-- (XT 
oV;VfirT®J|zJ^x:^i;i.^-*fcttaS®Ji«) {est? 
v^T^^sx^s. «fe#jcfiet>n-&xTP^/;n^co-y--i'X 
tx;^i;i/^-tt«4ro«cil>*#K:J:Da*i^n«. 

*J:z/*-fJW f)|«fc®itt3. xy5^>if«!i3a»ixKft: 
aSI-^T;i/5X':7A@/5:af €r««*^ S ^ « {r!S5t 

tS^bTI/i-5. 
[0 0 4 8] XTPy;P«jL^04#att^^StR«iiiCD 

JO i^*tff^-5J:3{rii«?TS^«)Ctxab*. xTpy;PS[ 

^O^Pl^tJ-'TXttSt^afcD 107*^6101 0©MT 

0. Imev7j^6>0. 0 1 e v ©WW^i^X^jm^— & 
l^oTtiS. XTP\/>»l«[T©VJ%iS*ttjl«2.000 c 
m/^tSO, 000 c m/S>©raJC«lt 3n> 3 6 000 

cm/fJ>tlO.OOOcm/fJ'©K*t<fc?)»*bli. 

[0049] RjE:«f»£^ bTf£%(C J: 0 %|;lJBI 3 8 « 

40 «i»r-r-5 (01) . Bi^mm.i)mw^tc\t.i]7.mm^^ 

35 •5 -5. 

[0 0 5 0] — «;^3^©lS«:8Sn»C 

«sn«ft6«. «fiHB®jps (a) «i*cicx*sn 
[fci] 
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(7) 



«pre¥8-3 2 1 4 8 0 



11 



= //tt 



X/p ' u «> 



12 
(2) 



M oc l/8»ocl/X 

^. [A] 5 ( [A] l4A®Jgfi|) [A] 

[B] ( [A] , [B] it A, BOitffi) »Cjt«-r*- 
1 0 %T**«> tEJSS3*S« 19% 

[0 0 5 1] SI«$nfcj5Kfli:iiiEtltX7 

V X > ^ s n s © Ti^-«tt Atipi^j b s n s aS) SI 
[0 0 5 2] /jN85i)-t?ief8gj^*tAe.nst«as 

n vxs.f^mm^(omm\zu^ *-cK4ess?a:^ratt. 

SCl lcJ;0#;ten2)iif#®«JPST»-&. 

T, «S»«©ffS*«l/l 0 0»C&Si:R*3*ftttl 0 

' m\z±if^:iti)^x^^. ii^icfft»n.5x 
[0 0 5 3] -:kitmRfBx\t. s.iiBmmmmm±»^ 

SJCilffi** [A] 2 ( [A] ttAOaS) *fcl4 
[A] [B] ( [A] . [B] ttA, B<Dllfl|) 

•r^-'AKfs^om'Stit. Eje«i*s«®a© i / 1 o o 

<DSl6iJ-fc:*je)^t^g8WJiKi£;jgfi«l 0* ^&tc±*t 

3*«tti 0 offifi6]±-r«. jin»cj:o. fls©*frT-c»4 

[0 0 5 4] *fcHlCa^-r.J;plC, Si&tRjSi^cOS 



• (3) 

ii(D^[:^KfS.\z^y). ytm4o\m9\. (uv) ytma-^m 

©SiS*flEji-rs. xTny;ptslfi:!fe©il^#r*^«^ 
iaS^^kd»SiD5^. j:©8B^J'&;«?x*>x7n>/;i^T7 

20 X— A©SBSSS:ft!fP-r-5^:t*t-C^.5. 

[0 0 5 5] ficl*3tfc4;SJElE:flgjt:/n-fe;^<DS*£;iSai 

ICJ:D. ®ffi€:l®3£bfcKiS««&fP-5t. lSS*<abS 
•r M-C:^ ViH af<Dii5^(D«r«3t Srffl Vi 

•5. 

[0 0 5 61 H4fCt3V»TKI«-r 
A 5 0 IC^VsXtt^-r^il'SSflc^/X-A 5 2 ^fclel^plfg 

•\'5'^5 4tt, ^r->';5'C0ift®W!SSS!llcKPbTS«l 

[0 0 5 7] {!>t3i< ii%m»e^izmfBvitx.7av)i'm 

^14, e^X-AaS^JlS 1 - 2 c m±lCfi[BbTV»«»:t 
U7-<X6 0&^-r-£)/X;V5 BA^eStH^n-S. XT 

o'/;m. *ti2o* ©MP^Eie 4&fcon«i«<o«iE^ts; 

t) 6 2?&:fU7YX6 OaPfllfC?gJ«-r*©-P, XTD 
l/;l/tt#50. 175S4cm= , J:t)iifib<f4*?Il cm 
' <Dffii«T?>i7x-AJc«55-rs. dosattXTnVju 
i^xy h-r;5:*3^RaioBP:ft*J;t^'i'x— A3ais.yx 
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(8) 

13 

{30.000cm/f}>*ai) *fcf±a*ji (30.000cm/|J> 
-5. 

[0 0 5 8] S?^1-«6 9tt, ttiiliS«CDSit 

[0 0 5 9] 04 At4BtC3^-rJ;5JC. Scj^XTaV ^ 
EI4AJC^f .t-SC, 2<B©X7'D\/;UJg 

j*li3ByX;W8 0, 8 2ttx7n»/;i/8 6. 8 8*r>x 

-A^Wfc^tbSft:S^^ft 7 6.84 -CiSmt-?). 
[0 0 6 0] 0 5 ft^-rgiJCDSIJS^Tfi. itlS5W<B3«© 

x7ny;W9 0*«x7D\/;wjg^|[ggByX;k9 2tcJ:t) 
Tf^e.n, t>^VsT^fxyX;i'9 8. 1 0 0*»6«^i^S 

n-S^T^flltt^X itii^XM. ^9S) cr)iiS]^859 4, 9 6 

B. r»3i«igi 0 2Tr^>&sn«i6«4»©-ffi*fctt^ 

SSd^Jffi^t 3 n, n*^:^- U 7 X 1 0 4 ?&ao TSt^^ 

l*37?1^38U ^J>;S:<tt>«ii>WtatEi»bfc«i^9 0 

[0 0 6 1] XTOV;U*t@<^;5>-5-ni:t)JS«i:Ta&-5j5i 
«, x7'pyjP*il»«fl:<Oi@-<r©Sgi:^^W*«=lcJ;oT 

©JE:^«!»5^^1 0 2lcg?A-r4^t£5i-©3Sj^i£i 40 
B. X^^I^COE:^ 0. 6 8 msSKV. »^\^<it 

mo. 3^mz-r^ss^i!>i$>^. be^ih i oiisstc 
^■r J; 5 icffii 0 #tt s *^ * -5 1» tt y x;u e # ^ 0 

X;H*9<»:St?g^©m©ffi:^M«»*biiffi:^(^T&-5V> 
HBE:t)^ (fctAfi. 4 5 -9 5 p s i . K 
\tm7 5 p s i) 
(0 0 6 2] *ifS:<a:t>f8»«»C««Lfcfi[?^9 0©X 50 



^0878-3 2 14 8 0 

14 

r D vjvi^x. h tt. x7 aVAm^^y x;u 9 2 © 

* U 7 ^ X 1 0 4 tac»»«CDa« 5 2 SBB<0|H©fi[a 

-c;>!fxyx;p9 8. 1 0 osauTf^&nfeS53i5!Jx8S 
trnm-r^o :^xyx;i^9 8. 1 0 ottxTD^jw-xi 

5S+^J-34M3i<0=tjS*fcf4je»jS©^X5?i^/ h 9 
4. 9 6 S:^A-5J;-5{CKfh3nTVi^), l^#«En9 
4 . 9 6 ttX7 P V}V(Dm&^m5, 000-«0, 000 c m/U> 
icJitf^cDdW^bvs. ^:(D:;&jiJc<fcOX7n»/jK©M 

iz?L\t. AMe<J!*XTnv'';Uitfl[«500-2,000 cm/1& 
*^e.5. 000-60. 000 cm/|}>JC±tfe>n-5) . 

10 0 6 3] yx;K x7D!/;V5?xy *±r^atS 

«£Jfl t T S /t ^' - >'ffc: 3 nfci|i«<*:'?X- A©«^ tcfij 

;i^*«ab-g), yX;P9 8. i o o (D^m\t^iSMm\zn\^ 

2 0° t6 0* ®racDftSTiSS:tfX8ES:«f&T?^-5CD 

[0 0 6 4] mMm\zii^^x\tj X)VQ s. i o o 

1-2 cm) . teJlxTn v^;l'tJii3S;i!fX«t© 
3SM^tt»S«ffi®«ej 0 . 6 - 1 . 2 5c m±*t»s U 
Vi. 3gM;ilCi:P3SyX;l^9 2©:t'J7-f XI 0 4C0|BI(O 

[0 0 6 5] BI5 AKt3ViT3i?g-rS. jaWJft/XJH 

1 4«05cDyX;P9 8S&«i 0 o;cffi*Dn, 20CD 

RillSl 16, 11 8*tS>-5, — O (116) ttXD— 
h«K'^aS/hb, (1 1 8) «xa-heBl 2 0*ii5JS 
:*:bTV»*. TJl/=f>-gr#x7pyjHfefflti&«'&©|| 
saey-r », ^/hfis 1 1 6 nnm. o. o 5 c m© A:^fiB 1 

2 2*i6rtg0. 0 2 5 c in©XP— MS'v^feiMtC^S: 
0. — *tt::*:a5ttxa-hffl*>6rtffo. 2 5cni©tB 

[0 0 6 6] n&fbUfi^ib / X)v\zx^mm'^m-»7. 1 2 
6 tty X;vx D— ha5*-ctc#)i(io, 000-30, OOOc m/ 
«») '^DDiiSsns. aifeaB-proffi^ttyxjucetjTT 

*«oTVi<©-r, l£;^g5©f^ffl«:tfX*jB#3i(30,00O- 
6O.00Ocm/g>) 'N.$^icini]S'r-5;:tt?*s. COJ: 

5 >S:ini^ 3 JC!£M|ifeX:^.;i/:f-tt^X©3»X:^. 

jm^— A^stsn, ifxtt*»ftt)»ai^Fn-5. Ki^tcia 

jaW3S/X;i/**lnia;9x«Six7ay;p©W®ias 
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(9) 

15 

[0 0 6 71 H5C»2*®:^:^yx;P9 8. ioo*« 

[0 0 6 8] 06 t 6 AfC^ViTiftig-r?>t> XTnV 

u, yx;n 3 4t 1 3 6A>e>©;«jx*fcfi^»t-ij« 
ttnt-s. sfc. maytx.^Ji'^— 13 8 &5j«:«« 1 

[0 0 6 9] 07 t^-r y :x;m*-^to-&i5B 1 a 9 t 
tt, XT p yjujgj^K® / x;n 4 0 ®it»wfiB5ijjo»s 

^*&^^bTVJ-5, /XJH 4 0, 1 4 2 

[0 0 7 0] ';^X-ACOMfi!l«i5feJ*-r«je5.5l««»*«-& 
«, S 8 t 8 A IC^-r^ >;N*JP»Blfc J; D O>o < D jg-r 
Jlt^iT^-S, f^t)OlC, 13 8 BtC^-rj;5{C, 1#C0 
^ 2 / X)Vi:mMlyXOX.—J\ 5 2 ©Sfil 14 6 *i5fe^|^ 

'>x-A<OSflJ«;*:fi){)i^<#3tL*:A-7^-C ^^^jncj: 

[0 0 7 1] «!ia^©jg<^«^rtos«i^*te±-rsj: 

[0 0 7 21 wsLi&miy7.7-j^<r)im^m^'T:wm-r 
■5. ;^^^>#'i7XA— 1 5 0 tTT'Dirxyx 40 
;n 5 2 &Si6<ias->X7^A i 5 4»ciffl*ji.trjit*t-e 

€-5. h7>X7r-ai 6 0i^»©e^x— A:^-fey h 
1 5 9*^&DJ}?«;/ h7— Al 6 2»;:J:Dffla^l 64^ 
©■i^XA— 1 5 0 C-^^X— A 1 5 8dtgS[5n 
•5, 1 6 4®jJXtt»«5j«- M 6 6 ^fcr^M^TSt 

[0 0 7 3] 0 9 Atr*-rj:^lc, t)-5— :3<ott^S® 

17 0-Cl±. h7>X73'— ^1 7 4rt®nd«-y h7— 
A 1 7 2 iflX^^ >H':?X./\'-:^JVy— 17 8 JC^/X— SO 



^M¥8-3 2 14 8 0 

16 

Al 7 6*^tt-r-5. :i:i-V7.^'^>nt/X/\—i^Jl'i^ 
-1 7 8«5tqil 8 Ov 1 8 2*t*t-J:5fclHl«BUfc 

[0 0 7 41 09 t9 A«)«ia>'X^Att^WS>fcD 3 
0 75M2 0 0tSc®>i7X-A*«La-r2)|g*&J$:3j;5tc 

suth^nrvi*. ^<D9mmMit¥^mf^mm<n9miz^ 

saas^xf^A 15 4, 1 7 o<iD«iiitffiscsaiitv> 
^<ji^-e#, , ifcfflji^/x-AMS&titt-r-sfc* 

[0 0 7 5] -h-m^tfei'SlC. »*bVi||JSWtC*5 
V^T, »«^M(C:feJtS^iJfe#XTay;Vj^xy h©ffi 
ifiStiO. 2-2 cm» <D:t—y—-Vi>K). JltlttS 0 0 

SVi, L-fc;JtoT, atR^«fe#XTPV;HC-#tC«» 
[0 0 7 6] i!feStX70^/;Pt<0Sfil!®iB[^£:/jN$<-r^ 

ffl-rsx7'n»/;us*«il>fe<;5:D, at*Slfl*ffJffl bfc 
?&JS>'X5^At?tt;5:<«TSC«<aia?&;««l (fcti^JiBff 
Iliil**i2 0 0 - 5 0 0'7>y hCD) ©fiSfflj&tnllitC;* 

S«fr«%Lfj:(riXTay;KZ)a?feM&-rc:tlcJ: 
0, <tO;^^/feSfi4l®«?rfflVJ^X7DV^;l'«fei*«Bfc 

[0 0 7 7] 01 0Jcr)ViT^?g-r-5, ia^©:J!JXT 

*s:/a-fex;tfxab«^»tt«^'&2 o ofc*v»Ta>*© 

Jt^T?Jg^LfcS5«fifl!;tfX 7;Urf>. ^ 

IR, '\U':7A> KlR, :feJ;af*?S) ©S-&;<?XS:AVP:/ 
2 0 6i:7w;i'^'-2 0 8 &:«Df*ltTVi««j»&W2 0 
4S:iBlTl»X«5g2 0 2t;:«i^t--5. yD-feX:tfX©EE 
;^J4)EE;^W-2 1 0*^e.S?^^i:ns. jtfXttflft5?^g8©W 

;l'2 1 4*aUTllKK$-ar7'D-feX^fX©«4J-A»6** 
S[te«i^©i?i >;/ h 2 1 6 Srm-rS, Cn^JtSSf^ 

*«ife»)i*«i©s«2 1 sizm^r^. 
[0 0 7 8] mwi<D±&m\is.m r pmmmoim^^^m 
mmtm^^Mm»m<om.^'^t>'&:{zj:r)i^t^tEn^. 

cn^©Si!rttliie^-:S'-2 2 0 t U XT H^'f :/2 
2 2JcJ;0-€-n-enfft>n-5. HHk*— ;J'-T-fc>:/U 
2 2 0 tt»«3l^;i'^^— 2 2 6©T®->-;k$nfcffl4J^2 

2 4©«t>{C^ffiTJC«^$nT^>^. mSfPffltt^W- — 
HXJP-2 2 8S:fMxTSS*Jl^:5^-Jre)^$n-5. « 
*t««lff^tt'JXT K^-f :/2 2 2©q'S->-fr7h2 

3 20«t>**oTfc»-5^r— ::/;WC<fcO^— 3^— 2 2 OtC 
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(10) 

17 

[0 0 7 9] yX;H4»«2 1 80««fcBIU2 0* 7b 

^6 0" ©:^|n)S:lPlV>TV^*. cmiCjcO, 

[0 0 8 0] S«±0¥g:«FInI©eST|5|teiS«lCll*« 

©&»S«©*.i>««Tififi|^xT n y;vcStt-rs d 

^. x^tzifi^x. :L(D7.^'7->{f:)5mummmm\zWL 

mfS.-fU'\Z'X\Z\m.AJS.\,^. 20 
[0 0 8 1] fn^r7sf37.<DfS.-m!&»U&tii^%\Z.T& 

8 d^SffJi^ 1 a«±K>7'Dir;^;<f;^SAn-5©& J:Vi. 

HT*^. m^iSk^<r>mz^\*}7i37.^Kri^ 
[0 0 8 2] x7PV;w}^ffiii^yx;i' 

0-10 0° K©:i--y-{C) , :t'/>-^-il¥lS.E(DS. 

m«ss-)3:^ifijx)v^wcwiii\,. mmm\zii-o-cm,mffi 

\z. J X}v<omzmwt^tinLmiy—)v h 2 a 7 hi 
0 A 1 1 0 B \zmm^7htii 5 \z'SLmi!>'^im±.\zmm 

^um./X)i'omK>\zm^-&ti^(D-v. yx)imK><Dm 
ti\tmm^pi<Dm:tj^oM^->, ^n\zjz*}mm&p^<D:» 
xoffiffiay xji-c<Dm6t(if^±-^tii>, r»->— ;w k 
it^f3i< ii^^^mzi^mLrzn^<D3L7a^/)Vffimm 40 

0AC^TJ:3JCji«©?L2 4 n?»-5. :^-U7 

w xttH 1 0 B xz^-m 5 1:, yCJi/wjg-cfe 

■5) . 

[0 0 8 3] ail \z7prrm<D^mm-c\t.. mmmsivi. 

'^^•7VX\ttS.<. 'Jx77'i'5=^a.X— 2 4 2 ICJ: 

DEid^nsx^-f T^-c xt— ^^2 4 otrioT 

fft^ns. @te*-3'-2 2 Ott*^*©i1-C*0, g& 
**>"V7 h 2 4 4 tX7— i^2 4 OrtWXay h 2 4 6 50 



#B8^8-3 2 1 4 8 0 

18 

saLTSS3i^;p^'-2 2 6{cs^snTvi*. x^-f 

5rw> • 2 4 0 XZWiS^tlkMiL^O *)>if2b 

2 2 4 8 ©3p Vh^\zn-r^i^^'y'-)v\zis.^o 
M^mn<Dmm^^^h^f>\zm%\ti^my.T<Dm-h\z 

ISJtSnTVi-SKS^tSfm • 7.7— 2 5 0®raiCiE 
©JEE:*J^*fefc?)-rfc«&t. |g'i>OU>i^2 5 2®|8|C 
»tH • X5=— >^2 5 OSriiapT?)©*^.*;^^. r©J;-5{C 
f ^ t , O U > U &t^»*«i!ia^'vit AT 

[0 084] H 1 2 IC^^T* SCgiJ®55JfiWT?tt, ^ X 

fcJ:0, ««tSfe?txTny;i.©=^^s:7ce<jSM**;5:3n 
^. t-ift^^'^. *^^2 6 0Wc8Se;^nT<^i.5|stfe* 
-^^-2 2 0*t. WSLH^IV^—Z 6 4»C5tD#JtSnfc 
^^S^-;!^^^^^ h 2 6 2 Sc^f-SSSSy 
XJV2 6 eoTtCfi^, S«Sffi^*f:&SiJ!Sli:-S©»r 

^^wujM.mmm^JX)\'2 e 6cD«pi6{rj:oTfft>n 

•5, 

[0 0 8 5] mim^x=f'mi%u-&nitmw^m-^m\t. 
7 0 ti^iL>©tf 2 6 Biz^K) / X)uzmu.n 

5o c©:*rii^iSJ.S;a:/XJl'©lt«|i^l!rtt3»3J!iil8g2 7 
2^«:*7i7 5^^X-^'— 2 7 4{Cj;0ft*>>L.Tfft>n 
lfe5!Si3gS'^7U >i'2 7 6 C^ISrSt. ^Wl^^ 
^izff^^. 

[0 0 8 6] '^(D^o:fSim»i^—ir>X<D'it^izis\f^ 

T, mm\t^'rti:^y hT-i^iz^ommmizmA^ 
©x5^yy*iff#«i>t«fc»&»cfiet)ns. Bsiasif-ft^ 

HJi£:«j*<itffrsi:5)-*^oTVi.5©'T?, xTny;p 

[0 0 8 7] 1 ] ¥^m»mmmmi!fi^«ntmm^f» 
:«/x ©dsn t *tc:xT D ^/jimmssmy xiva^ ^7.9— 
(omniflQ ox:\zx-»7yxMzm^^n^ 

(X7^yy3) X7^yy2i:W«Hc. j:.7u-/)Vtmm 

1 1 oicicitJ#-r-5&J6ic5^ii'«7>y*jiit«r-rs 
(x^'y:/4) S?^, HF. ^^'y-;i'^fxs^/X;i' 
7;i'=f>x7n'/;Pi:KiS:«JM^fXtUT*ai 

(x5^5/7'5) ^^w^^-i^x-A&Ms^TS^^mota-r 

[0 0 8 8] 2 4 5 nm©UV&RaWLT7?/ 
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[0 0 8 9] ±fB:/D-fex«^{b^i^*®«^<7)saa-> 
-A®a«s»fl:iBitt5 - 2 0 A-vm\f^ffi. r»«ncjsftL 

[0 0 9 0] %^9&m(D^mmo:>--z>tvx. ^m/n 
fc«f!)*«*5. aw©***«*#t-«t, s«f ICS i - 

[0 0 9 1] [«9I2) ^JSff?fe(75«-& : 
7. CO iSn t « C X T P l/JI<'ig^»3i / XJl'*^ 6 X 5^ — 

CO 0 9 2] >:7x-A!£^r)m-r«(r{ci«iifii@i^*fiEft 
[0 0 9 3] [{58 3 ] &*««i!e*i^*r 



i|#BI¥8-3 2 1 4 8 0 

20 

(X5^y :^ 1 ) m!M»mm^^\t'yx/\~smmm\z^ 

0 "^X-ASSCDjaaeS 1 0 O-C^Titf* 
(X^>;/-7'2) T;Vrf>X7nV;i/iJ5S$£ja^iii/t— >? 

f^-^n. I^^{C5 0 0W©UV^tiii3&>6 1 5 0 nm£t± 

AiiTji-rf >^M86^x ^-^wrs jiP3*x7 p J; 

(XT^y^s) xyp»/;i<'tS3S<oiSti*ihJ&, "^x— 
ASj!ias*>63towr 

CO 0 9 41 <#Waj*ottHi'i-c«i©JiJIB©^*fiW'b^ 

[0 0 9 5] «^X-A<OU-'fX*t;*:*<ifeSSaf, bfc 
*«t>T, -^^x— A©ffiM*«:*:^<;^^Sif, »— ':;x- 

9 6, 2 9 8*«»*uvi«-&fe*s. 

13-1 3 Btr^-rgSCjSffl-r^rs. iijft 

gg<^tH.fc/X;i-A'-3 0 0 (BI13A) \zJ:^i>\ 

ffl55j-w»cSEiigL.&e^©x7P>y;i'&ige7'w'Xi? 3 0 
stcifia-r-s^— /XJi'S 0 2 01 3 b) ^m^^^z. 
ii[z^r)-mtmmi>^^<ati^o mm<D^mm\zisif^ 

fflaj^jfeOS«3 0 4tt, ^ff3 0 6. 3 0 8 
T^UTVi-&J;3»C, |Hl«$*fct) (H13A) *^Vi 

«[Hietii[iiW:fe«€r* (lai 3b) frofco-e^^© 

?t3 1 0 feKje^^WJ^mt^i^T^S. 
[0096] 

[^1] 
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(12) 



^re^S-S 2 14 8 0 



21 



22 





No 






1 






2 






3 


HF/* 




4 






5 


SC-1 :T>*r:T/ 










6 






7 


HF/* 




8 






9 


SC-2 :ifi^ig/ 










1 0 






1 1 


HF/* 




1 2 






1 3 


I PAIcJ:«4ett 





[01] m9dnT<^»-s>£iK£e±(7}S!^<D{iER&{i]Msi 
[0 2] «aa4't'e#s***j^j*cWfc^L'TVJ«Hi 

[0 2 A] ffia«t>lcS#-5*Jfe<£31^WfC*L'TV»-50 
[0 2B] J!lS't'fce^-5**<&^j5c&«JfC*UTVi-5H 

[02 c] ffi9(ti(ce€r%«(jK$]S;^^(c^bTV)-&0 

1 0)S«co^ffiffiJS(Dl4;:*:SBSMS0-Ca6-2), 
[0 3] x7ay;i-«i?afe^c0O5p*%M^fe-5V>ttS^ 
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